We are interested in how the development of the zebrafish dentition has evolved such that only posterior pharyngeal teeth remain. In vertebrates, cell signaling mediated by the vitamin A derivative retinoic acid (RA) is known to have numerous roles during embryonic development including in establishing anteroposterior identity, the specification of neural crest cells, and in the development of numerous organs including teeth. We have found that exposure of zebrafish embryos to exogenous RA during a certain window of development causes a dramatic expansion of the number of teeth that form, inducing a symmetrical, ectopic dental pattern (Fig. 1) . Correlating with this phenotype, RA induces the expression of several genes including the homeotic gene hoxb5a. However, independent overexpression of hoxb5a does not alter tooth patterning, suggesting that tooth induction by RA is not simply hoxb5a mediated homeotic transformation. RA also expands the expression of the early tooth marker pitx2, raising the possibility that tooth induction by RA is relatively direct. We also observe a correlation between cartilage malformations and RA-mediated tooth induction, suggesting a link with cranial neural crest cell specification. Remarkably, the overall pattern of RA-induced teeth in zebrafish shows similarities with tooth arrangements in other teleost fishes such as medaka, raising the possibility that RA is able to partly restore an ancestrallike dentition. However, the correlating disruption of cartilage development may help explain why zebrafish or their relatives have not re-evolved a more extensive dentition by an RAbased mechanism. *Please note: this report is part of a manuscript with the same title (Authors: Pawat Seritrakul'11, Tenzing Lama'10, and William Jackman), submitted for review and publication in PNAS in August 2011. 
